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atiatttigatitttiggaoonccocgQlatag coggaaccgioct
stigttactgoccacgecttcgtaatastctict  atggttatacct
iasacaatataagettctgactccticcoocat toctactccacta

igtccatget

ftetcacagtat
“0OGL
jaccetect

CA
itataatt acatageatteccacy tgactcert:
Igactg cectecattagerggeaate atgetgaagectcagt
ftcatcs altaacataasaccaccagee agtatcagaccocce et
tactascagacogaasccta CACUCQACCCI QGGG

Use world-class research to create strategic genomics resources ...

Through research program management:
attract & support investment in Ontario’s genomics research.

Through business development:
catalyze access to & impact of genomics capacity & resources created.

Through outreach activities:
raise visibility of genomics as well as its impact & associated issues.

... and accelerate Ontario’s development of a globally-competitive life sciences
sector.




ess to Genomics Resources |

cectecattagetggeaate atgetgaages YAy
311a4Cataasaccaccages EStCA3A00 : L4
s==-=across Ontario
tgetcatecgtgcagaget g PN
atcggeggatttggaas gleccectiataattgglaes
ccacagtaga gragptacapgctasscogtall

*Technology Services

* Genome Canada funds six S&T Innovation across Canada (TCAG)

* OGI has several affiliate platforms with services that are complementary to
those of Genome Canada funded platforms

* Other OMICs platforms/facilities in the province

¢
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att 1mugmmtgqgmccccggcamg cggaaccqu
stigttactgod
tazacaatat;

Bccitatctteggags

m::::‘;;ii.‘cC"éifﬁffaci lities

BTaaCAtaa8acCacCaqct
tactaatagaccgaaaccta
1geteateegtgeagagete
atcggeggatttggaaa
ccacagtaga geagptacaggctagsacegtaty

1. DNA Sequencing & Synthesis
- DNA sequencing, NGS (1 GAIl, 5 SOLIDs, 1 454)
- oligos

2. Microarray & Gentoyping
- microarrays for genetic analysis, gene expression analysis

3. Cytogenomics

- Enhancing services for multi-species structural variation (including CNV) analyses using karyotyping,
FISH mapping and targeted genotyping (expanded into ES and induced pluripotent stem (iPS) cells

- Database of Genomic Variants.

4. Biobanking
- preparation of permanent cell stocks and DNA from blood or skin
- >50,000 cell lines banked

5. Informatics and Biostatistics
- has grown 30% in the past year and supports all other cores

- focus on high-throughput sequence analysis, genetic pathway analysis, high-performance and cloud
computing, and training.

(e
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attaatttigatititti ggoonNccocgalatag cogaatcgeecitagoetgt
stigitactgoccacgecticgtaatastctict  atggttstacciatt
iasacaatataagetictgactecticcoocat toctactcCacta

accttatcttogaqgd atga
caaatctatascg ttactgeecacged ttc

lctc(c ccnggaoccmccr \_
atcggeggatitagsas gleccccttataattgaracioes
ccacagtaga gcagatacaggctasaccgtaty

*AAC Genomics Facility — Guelph
*London Regional Genomics Centre — London
*UHN Microarray Centre — Toronto
*Analytical Genomics Technology Centre (AGTC) — Toronto

*The Centre for the Analysis of Genome Evolution and Function (CAGEF) — U of
Toronto

*StemCore Laboratories — Ottawa
*CCBR — Toronto
*OICR — Toronto

*For more information about affiliates and this program visit:

*http://www.ontariogenomics.ca/business-development/ontario-genomics-

C
5 platform-affiliates-program
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attatttigatitttiggocnccocgaiatag cogaaccaect
stigitactgoccacgecticgtaatastctict  atggttstacct
iasacaatataagettctgactecticcoocat tectactciactagatio
tictctctecacctag
1eagiceteattacageogies
accttatcttogaggoatga
caaatctatascg ttactgcccacgecttc

rlﬁ =)

c

a 3
1geteateegtgeagagete

atcggeggatitggaas
ccacagtaga

To increase visibility and use of genomics resources that Ontario researchers have helped develop

O A webinar/web conference co-hosted by OGI and the Ontario Institute for Cancer Research (OICR) that
offered information about the Reactome Database - an open-source, manually-curated resource of core
pathways and reactions in human biology

O A webinar/web conference co-hosted by OGI and The Centre for Applied Genomics (TCAG) about the
Database of Genomic Variants (DGV), a curated database that catalogues structural variation in the human
genome

O Two hands-on demos of bioinformatics tools for ‘Pathway and Network Analysis’ including Cytoscape and
GeneMANIA, co-hosted by OGI and TCAG in Toronto

O Aseries of webinars/web conferences co-hosted by OGl and TCAG that offered information about mouse
mutagenesis resources available through the NorCOMM project

O iREFWeb, Savant (genome browser),

OGl can help you highlight your resource to a broader audience

(e
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http://www.g-sin.com/Content_Display.aspx?ContentID=9030
http://www.g-sin.com/Content_Display.aspx?ContentID=9030

1gatitttiggoonccccgalatag cg
flactgoccacgecticgtaataatetict

tcicicto
1cagleetes g
T accttatcitogaqge

OGl:Programs to enhance genomics

cectecattagetggeaate
B1taacatansaccaccages

resources:

tcacagtaga gragatacanaata

Platform Affiliates
* Genomics Technology Seeding (GTS) program

Workshops

* symposia on emerging areas of commercializable science
* vendor tutorials

* multi-vendor technology overviews

(el
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attaatttigatititti ggocnNccocgalata g cogaatcaecits
stigttactgoccacqecticgtaatastetict  atgattstacct

atcggaggatitogaas gleceecttataatigytaoicces
ccacagiaqa gcagptacaggatgaacogtatacc el

To develop diagnostic testing for multigenic disorders
using Next Generation Sequencing with targeted
enrichment technologies

s
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nc«cu:tcr: cetage
tcagtcucattacogc

a@j WW'%‘ﬁ';}ejquencmg for Clinical

atta. acouaaaccaccagcc agutcoaac c.w

iagnostic Testing (TCAG — DPLM)

acagnt WQQC‘W

* Founded 1987

* The largest DNA diagnostic lab in Canada
* 30 % of all DNA testing in Ontario

e 28,000 samples per year

* 135 genetic tests

* 23% based on whole gene sequencing

C
5
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1gatitttiggoonccocgalatag cgg}a
clgoccacqgectiicgtaataatctict  atggttatac

tasacaatatas gactccttccccrat tr actoet
glcoatgetag cct
cictcacagtat

sataccacatte
mamu(aucg

Eﬂag&m:&cg

tgeteateegtgeagagete
atcggeggatitggsas
tcacagtaga gragatacapaatas

Gene B

rd

©

Large number of rare variants with large effect

Disease

o of

&
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natttigatitittggoonccocgalatag cog
atigitactgoccacgecticgtaatastotict

acaatatas gactccticcoocat o
geccatgetagalicctc 1
tetcacagtat 6 m
ataccacattc g0 & g8g

caaatctatascg ttactgeecacac

satagoattcccacy satataagciicgs
t o
tactas i i
IgeteRteeqaeagagete ccggadccaicetagg

atcggeggatitogaaa gleccecttataattgyts
ccacagiaga oragEtacangatas

o

OntanoGenomics|nstitute

-11-



G aggact accttatc
aceetect caaatctatascg ttactg

'ammattcccagq aatata
c c D m Vl.
ta (TR

196 !cmcgg!chcaqrtc

atcggaggatitagsas
ceacagtaga

g
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EDMD

Disease

HSP (AR)

HSP (AD)

HSP (X-linked)

CMD

LGMD (AD)

Total

Genes
SPG7
SPG11
SACS
SPG5A
SPG15
PNPLAG6
SPG20
SPG21
CCT5
SPG3A
SPG4
SPG6
SPG8
SPG10
SPG13
SPG17
SPG31
SPG33
L1CAM
SPG2
POMGNT1
FKTN
SEPN1
ITGA7
LAMA2
LARGE
POMT2
POMT1
FKRP
COL6AL
COL6A2
COL6A3
CAPN3
SGCA
SGCB
SGCD
SGCG
DYSF
TCAP
TRIM32
LMNA
MYOT
CAV3
LMNA
VID

/]

# Exons

17
40
10
6
42




attratttigatitttiggoonccccgQeatag cggaaccgece
. -

Eﬁ%naderatlons

xgctcmccgtctc cehggadcccicctngasa
atcggeggatitagaas gleccccttatasttgatactc
ceacagtaga QLagptacaggctaasccgta

e Sequence coverage -100% of all exons
* Sequence Accuracy -100%

* Sensitivity - detect heterozygotes
 Ease of use - routine use by lab

technologists with routine protocols
* Cost per patient - <$3000 / patient

e TAT - 4 weeks

C
5
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attnatitigattttiggoonccccgacatag cggsd
stigttactigoccacgecttcgtaatastctict  atgy
tasacaatataagettctgactccticcoocat
glooatgetggagectcagic

CIctcacagtatcas 1cagicetcatiacancey

cectecattagetggeaate atgetgaagectc

attaacataaaaccaccagee 2QLatCaaarccee
tactaacagaccgaasccta cattcitcgacecay
Igetcateeggeagagete
atcggeggatitggaas
ccacagiaga

e Sequence target S400

 Library prep $1700

* Sequencing $300

e Total $2400

&
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'F’é’%i? ted e ':rllchment platforms

tgeteateegt CCRggadCCEICctd gqaaac
atcggeggatitggaas gleccecitataat tuq!gc:u :
ccacaglaga aQELICa[ECtaasce

RainDance sequence enrichment

* Microdroplet PCR

* individual primer pairs/ microdroplet
SureSelect (Agilent)

* Sequence capture

e Custom biotinylated RNA “baits” in solution

C
5
0
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caaatctatascqg

MLLC | splet PCR (RainDance)

1g¢ (cmccgzqoageqr!c cwqg1
atcggeggatttggaas ¢
ccacagiaa gcaguh aqqct gascoq

Output

Genomic DNA Template Droplet
33 microns - 18 pL

Primer Pair Droplet
25 microns - 8 pL

PCR Droplet
37 microns - 26 pL

o
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ma!cta(odcg

atagcancccacq
CCPC
tre.
g
tgetcatecggeagegetc

atcggaggamggaa&
tcacagtaga

2
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g{dgg!m.}gqct_

(sequence capture

Microaray Genomic
DNA
{l Elution
{l pcA adapter ligation,
[T T PCR (optional)
T
@ Biotin-UTP transcription e
[ ]
'1:53:_ '1;;3;:- el N
. ]
Bait i} {2 Pord
Solution hybridization
*
@ Bead capture
@ Elution
Catch Il per
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atttatttigatittti ggoCNCcocgQCatag cogaacece
stigttactgoccacgecticgtaatastetict  atggttstacct
iasacaatataagetictgactecticcoocat toctactocact

aggact
caaatctatascg

cq aatatasgcgictgact
ot at - <L) ¢
Pilot:Proje
ta aMaCCt 3 iy bl
cchg

Igeteatecggeagagete
atcggaggatitogaas glecccctitataattggegeiccey
ccacagiaqa gcagptacaggatgaacogtatacc el

Pilot Project
4 patients with NMD

Targeted
SureSelect enrichment RainDance

N YA

NGS

lllumina SOLID lllumina SOLID
(72 bp reads) (50 bp reads) (72 bp reads) (50 bp reads)

l

Bioinformatics

s
5
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YQ( (cmcggzqoacaqrtc

ge atcggeggatttggaaa g ¢
trcctactoc ccacaqtaqa gragatacangatgs
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aggact
c.saa!cmoacg

atcgdeggatitagaas
ccacagtags

g
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Jase sequencing
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tigatttit CnCctcgacatag
stightactgoccacgecticgtaataatctict
acaatataagcttctgactecticcoocat
catgetggagectcagic
rctcacaglatcas
ataccacattc agg accttatcttogsy
' atctatascg ttactgcocac

Ca|

lacMla
tactaacagaccgaaaccta cattcticgace
Igetcateegigeagagete cchggascecic
atcggeggatitogaaa gleccccttataatic
Al 4 i A0 e 2

* - |ndicates bead

1 density on the
slide. In this
particular case, the
Instrument
detected 500
million beads

i
[
i
i
&l
=
[
[
=l

o

o
&l
&l

n n
n
n
? :
2 aver Limit Il Under Limit Mo Data

Ontano Geromessooe



aittnatttigatttttiggoonccccgalatag cogaad
stigttactgoecacgecticgtaatastetict atgatt
iasacaatataagctictgactocticccocat toctactoQactang
ticiciciccac
tcagtcotcattacsy
aggact accttatcttogng g
caastctatascg ttactgeccacgc

avg exposure time

A N N N
tgeteatetrgeagegetc P
atcggeggatttggaas gleccecttataatia
ccacagiaqa gLagptacaggatagasccgtaly

ey -»&\h-»l\" R M A «i*gz\\ e A\%& A A e q\ﬁd\ R M AU AP q\ﬁq\ N e g
Q\:szg‘?y& /Q‘-_./Q /Q‘\ ’R‘S‘ /Qq /\qu‘\/&, /@z&:qf-_./g zQ‘\ IQQIQQ />QIQ\ IQ"I'/@IQ}\IQ‘} /Q 16\ ’Qs"@ /\QIQ'\IQ"I'I@ :&:Qﬁ/“ 16\ IQQI@ /\Q:Q\/Qq, I@l&IQ“}IQ :6\ /Qﬁ/gq />Q/

SUG UG VC G UG UG UC UG E VG 4G MC TG MG IG VA MG M TG M s A s o s s s A A A A A A A A W M W M W D i

g e

I O B T T B R R B P B Qo QA O QO B QDI QIR D @y
oycle
|- FAM = CY3 & TXR - CY5]

* Indicate intensity of four dyes. It tends to decrease as run
progresses. Each of 5 primers have 10 ligation cycles.
Intensity is lower at the end of the ligation cycles.
Expectation is to have exposure time below 100 ms in the
end on each primer.
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ttigattttitiggooncccegalatag cgg.}a
stigttactgoccacgecticgtaataatetict
iasacaatataagcttctgactocticccocat

S11aacatasaaaccaccages
tactaacagaccgaaaccta g
Igetcatecggeagagete cchggascoctc
atcggeggatttggaas gleccecttataatigytc
ccacagiaga gragptacangetaas:

200,000,000
175,000,000
150,000,000
125,000,000

100,000,000

# beads

75,000,000

50,000,000

25,000,000

0
By S e N By L L Ry L By L i L R L R Ly B R s v
o “)(&qf‘)f %l‘\ f“%f T QIQ\,IQ'LIQ")/QB/“‘VQ% fé\ féal Qf B e ‘1/ ‘o, ‘\ - %f R iy R T ‘y ‘o, ‘\ - %f 34, B b, f“‘yéyé\ £, ﬁfxﬁf
B R I R s P R R g 3"3"9"'
iRl ]

Pielte Lo Tie M e e Toe Ta Tl ey r“‘-, “53\‘5 {53{53(5 G ld ] T T Tt Rie Bie Bae Bie B e Tie Tw T Tie Tie Tt e BAe e Tie LA e e M ] ’{‘)

cycle

|-® called FAM -e- called CY3 - called TXR - called CY5 |

* It indicates how balanced the samples are regarding
dibase composition. Skewed colour balance would
result in low quality sequences. Not the case for
these samples.

&
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attaatttigatititti ggocnNccocgalatag cogaatcaecoit
stigitactgoccacgecticgtaatastotict  atggttataccty
{asacaatataagettctgactecticoooca cctacto &
glcoatgetggagectcagic

csaatcuuecg

gctt tg. 1“' ' t
tgctcmccgtgca ccng ctecth qq j

atcggaggamggaaa glececcttataattaata
ccacagtaga oragatacapgatgascoy

 Shown above for cycles 1, 3, 5, 8 and 10 of primer 1. It
takes a random sampling of beads and measures the
amount of monoclonal beads (on axis) and polyclonal
beads (off axis), as well as dye intensity (lower intensity
in the centre). As run progresses, we loose intensity and
polyclonal beads become more evident.

s
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ttnatttigatttttiggoonccocgalata g cggaac
stigttactgoccacqgecticglaatasteticr  atg
iasacaatataagcttctgactocticccocat

tqr!cotccglqcogagc(c ccogg.mcccu

atcggaggatitagsaa g!c:ccctmmsngg
ccacagtaga gragptacaggctas

0.6

0.

QY Froportion

04

0.3

0.2

0.1

0.0

%o

e e R I B e e B A N \Q"L.?"rsp-.?‘}
9

?@a“@@@*%’“@@%ﬁ@@m&@“é‘*@-@@‘m"é‘@a“ o
9

QWQWQWQWQWQWQWQWQWQW‘?’@ B AT T A N S AU B O B A A A AR B2 N R AT PR AR P B R B

mO-5m5-10010-151715-20m20-25 125+

e Expectation is to have 50% or more of Light Blue and
Magenta — higher quality scores.

&

OntanoGenomics|nstitute



attratttigatittti ggoonccccgaCatag cogaaccgeectt
ratigttactgoccacgectticgtaatastctict  alggttstaccty
iasacaatataagetictgactecticcoocat toctactcCacta

giccatgetggagecteagic

casatctatascg
Jcats

ta

C
B C
2 C E
9 - Btate

3 c <) A
tgetcateegtgcagagete cciggancceicctagPsancayn
atcggaggatitagsas gleccccttataattqaracicccas

ccacagiaga gragptacapgatgascogtataceal

 Number of reads: between 3 and 100 million depending
on the platform and density loaded.
Coverage: 819X on average
% bases with at least 2 reads: 95.5%
% bases with at least 10 reads: 88.4%
% bases with at least 20 reads: 82.1%
% bases with at least 30 reads: 75.4%

Amount of bases on baits: 416 Kb
Target territory: 911 Kb.

C
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aggact

caaatctatascg ttactgcet
Rl Sl 5 aatatas

9
tgetcatecqigcagagetc
t atcggeggatitggaas
cticctactoc ccacagiaqa

Pl e Trads  Help
El e B 200,600, 408,008 - '.@ x] (= NIRRT R |
-

Human Agl® | |drld

¥ ¥ (= ML

NG

) raal gresd Memai s ham -
Coverage . l [l i Li b

T g Tiomal i D

O ATEAT Y e m 1 i
e ]
S of 20N

chwr | o] D

2
OntanoGenomics|nstitute



catgetggagectcag
acagtatcas
staccacatte aggact
casatctatascg
acatagosttcocacy
cectecattagetggeaatc
B1124Cataaaaccaccages
tactaacagaccgaasaccta
rgatcatecglgeagegetc
atcggeggatitggaas
trectactoc ccacagiaqa
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coQcatag cggsd

tigttactgec
tataagctictgactocticeo
catgetggagectcagic

caaatctatascg

acatagoattcocacy
cectecattagetggeaate
SiTaacatanaaccaccages
tactaacagaccgaaaccta
Igetcateegigeagagete
atcgdeggatttggsaa

tostactee ccacagtaga

Ele Vew Tracks Help

— w| |chrs E| et S AL AR AT EH = B [ Sl g [z

-
I I —
(1R (1K [LLE MLl

102 bp
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realigned flsmase bam

Cirsraga | |
T
v
A
T
T
T
T
C i
T
A
e C
T
T
realigned fismane bam
[}
[}
1
()
1
1
()
1
1
i
1
1
i
1
[}
1
[}
[}
-
CTATGAG GAGLTGAGGATCTGTGLCTE T T GG TE TTATCGCT T T TAGAT ATTGAGLACTGTLTACGGEC AGTCTGAAGTLT AGTTLAGTATCGAACCTTGAGAA |
FefSeq Canes - IS - - - - - - - - - - - - - -
n w
chrlB:E4& 10484 iz | |

Onlansasmsnmmsn o



atttttiggoonacocgacatag
goccacgecttcgtaataatctict  at
atataagctictgactccticcoocat tocta
coatgetggagecteagle
tcacagtatcas
ataccacattc
caastctatascy

3Cats coacq ctgectiots
3 atc o S O
ata Analy
) cta t .

Igeteatecgtgeagagetc CCHQQRNCCEICe
atcggeggatttggaas gleceecttataatt !
ccacaqiaqa gragatacaggatgasccgtaly

Bioinformatic tools
In house - TCAG
Commercial tools for diagnostic labs —
SeqPilot
NextGene
Considerations
Exon coverage
Exon representation variation
Sequence accuracy

o
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attnatttigatittiti ggocnccocgalatag cogaal
stigttactgoccacgeeticgtaatastetict  atgattstacctytiag
iasacaatataaqctictgactccticccocat toctactodt

atcggeggatitggaaa
ccacagtaga gragptacaggctaaacogtat:

* Most likely will take up Agilent Sure select
technology (but no real difference between Illumina
and SOLiD technologies)

* Need to speed up bioinformatics

¢
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ittuatttigatttttiggoonccocgalatag c9g
stigttactgoccacgecitcgtaatastctict
tasacaatataagettctgactccticcoocat
geccatgetggagectcaglc  Js
1Cagicetcatiacaneogioets
sataccacattc aggact accttatcttoggqgaaigag
caaatctatoscq ttactgcccacgecticgt

acata ttccoacy aatatas tetgact
& \ 2
“Kno .

ta SUE B

Igetcatecggeagagete cchggascoctc B
atcggeggatttggaas gleceecttataattgyt
ccacagiaqa gragatacaggctas:

SickKids TCAG
Peter Ray Steve Scherer
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